Taiwan is a modern industrialized megalopolis clinging to the fringes of the ancient Chinese culture. This tiny island has evolved from agricultural backwater status to global technological giant over the last few decades. Despite the economic prosperity and democratic reforms, social problems involving suicide additionally emerged, and suicide became one of the top ten major causes of death since 1982. In this paper, we have presented data on the occurrence of suicide in Taiwan between 1986 and 2007. We have explored the socio-cultural, religious and economic elements associated with suicide in Taiwan's society. We have also outlined certain measures to minimize the occurrence of suicide in Taiwan in the near future.
INTRODUCTION
Suicide is a complex phenomenon associated with psychological, biological and social factors. The word 'suicide' originates from Latin 'suicidium' or kills oneself -the act of terminating one's own life. Suicide may occur for a variety of reasons that include extreme depression, shame, guilt, desperation, pain, pressure, anxiety, financial loss and other undesirable situations. Suicide victims usually follow either the physical mode or chemical mode to end their lives. The physical mode invol-ves incapacitating respiratory or central nervous system by destroying key components while the chemical mode interrupts the vital biological processes in the human body. One of the cheapest chemical modes of suicide involves inhaling poisonous gases. 1 According to the World Health Organization, one person commits suicide every 39 seconds making it one of the leading causes of human death in the world (Bertolotei and Fleischmann, 2002; Krastev, 2006) . This uniquely human affair of suicide continues to be a major social problem facing many nations for decades (Farberow, 1975) . Therefore, understanding the causes and patterns associated with this bizarre behavior remains a dilemma facing social scientists. The question, however, is: why the often life-caring humans turn towards self-destruction at times? Of course, suicide is not only a tragedy for the family involved, but also a social dilemma for the society. Therefore, understanding the causes, methods and patterns is crucial, so that appropriate strategies can be developed to overcome this thorny social issue facing the society (Lester, 2008) .
The small island of Taiwan (area 36,000 km 2 ), which is officially called as the 'Republic of China' lies on the Tropic of Cancer. It is separated from the mainland China by a narrow strait, which is only 130 km wide at its narrowest. 2 This small island nation has evolved from agricultural backwater status to global technological giant over the past few decades. Taiwan harbors a population of 22.6 million of which 18 million are native Taiwanese immigrated from Fujian and Guangdong Provinces of the mainland China, officially known as the 'Peoples Republic of China' during the 18th and 19th centuries. Besides, 370,000 aborigines inhabit the central and eastern parts of the island and are believed to be of Malayo-Polynesian origin (Agoramoorthy and Hsu, 2007a) .
Following the Communist victory of the Chinese Civil War in 1949, two million Kuomintang (KMT) nationalists from the mainland fled to Taiwan and established an authoritarian government claiming sovereignty over China and Greater Mongolia (Agoramoorthy and Hsu, 2007a) . Taiwan remained as a totalitarian state throughout the 1970s and 1980s (Gold, 1986) . During the 1990s, the ruling KMT nationalists gradually democratized and Taiwan underwent its first peaceful and democratic transfer of power in 2000 from the KMT party to the Democratic Progressive Party (DPP). When the totalitarian regime was in power between 1955 and 1999, Taiwan's average GDP growth was more than 8%. Taiwan experienced economic decline for the first time only in 2001 with a -2.2% contraction after democratic reforms started, which furthermore coincided with outside factors involving the 2001 September 11 terrorist attacks and the subsequent recession in the USA (Taiwan's largest trade partner). Taiwan's economy was also hampered during the SARS outbreak and the unemployment started to rise steadily since 2000. Experts have blamed the economic downturn in Taiwan on the onset of democracy, arguing that a totalitarian government might not have abided by the values of Western-style democracy, but it certainly delivered economic prosperity to the people. But Taiwan's newly gained democracy brought mostly demands from people to develop their backyards without a long-term vision for the nation (White, 2005) .
Although Taiwan's DPP stayed in power from 2000 to 2007 promoting democratic prosperity, human mortality by suicide steadily increased and suicide became one of the top 10 leading causes of death triggering a social crisis (Agoramoorthy and Hsu, 2007b) . In this paper, we have presented data on the occurrence of suicide in Taiwan between 1986 and 2007. We have discussed the socio-cultural, religious and economic elements associated with suicide in Taiwan's society. We have also suggested certain measures to mitigate future social crisis involving suicide in Taiwan.
SOCIO-CULTURAL AND RELIGIOUS IMPLICATIONS OF SUICIDE
Suicide has been reported to reflect social values influenced by local culture (Farberow, 1975) . 3 With the exception of the aborigines, most of the people of Taiwan are immigrants from the mainland China, therefore following the Chinese tradition that views suicide as awful, risky and pathetic (Zheng et al., 1986; Xu, 1987) . On the contrary, culture in the West perceives suicide as a mental disorder and is therefore treated within the scope of mental health care. According to Tzeng (2001) , suicide victims throughout Taiwan face emotional distress in social life involving two basic cultural values, namely, saving face (mientze in Chinese) and filial piety (Hsiao in Chinese).
When people in Taiwan express their suicidal feelings to their family members, it often ends up in harming social relationships, which is similar to how the ethnic Chinese families cope with patients of mental illness and Alzheimer's disease (Hinton et al., 2000; Lee et al., 2001; Lin et al., 1982) . Reports also indicate that patients and their families keep suicide secretive in Finland because of shame, and they also avoid talking about it by creating a barrier between family members (Vuokila-Oikkonen et al., 2002) . This further shows that patients with suicidal attitudes and their families usually feel stigmatized because they are viewed by the society as different, de-fective, and disgraceful, which in turn triggers negative family relationships.
Asia leads the world in the number (61%) of suicide cases (Vijayakumar, 2005) . In Taiwan, the suicide rate has been alarmingly increased from 6.4 per 100,000 people in 1993 to 17.2 per 100,000 people in 2007. When the renowned television comedian, Ni Min-Jan took his life in 2005, his suicide was in the media spotlight until another suicide of a couple who met over the internet chat room took its place. Such exaggerated media coverage also promotes suicide as a ritualized phenomenon. For example, in 1998, when a woman in Hong Kong committed suicide by sealing her apartment and burning charcoal until she died of asphyxiation, the news media sensationalized her death. Subsequently, the same technique was adopted in Taiwan as a popular method to commit suicide in confined rooms, cars, and toilets. Besides, several internet sites advertise suicide options with news updates where people with suicidal intent can find company. Taiwan being a developed democratic nation with high literacy rate (99%), cheaper and faster internet access is available generally enhancing ample social opportunities for suicide seekers.
Research indicates that the rate of suicide is lower among people who have strong religious faith (Zhang and Jin, 1996; Eskin, 2004) . For example, the Islamic religion forbids suicide. 4 Similarly, the Hebrew faith explicitly prohibits suicide. Nonetheless, Taiwan's major religions such as Buddhism, Taoism and Confucianism are passive and they do not emphasize stringent regulations to forbid suicide. According to Confucianism, the preservation of life is good, but not the supreme good; similarly death is an evil, but not the supreme evil. Nonetheless, the cordial moral values of 'ren' (compassion) and 'yi' (righteousness) are the supreme good, so one should sacrifice life passively or actively to uphold the values. Failure to follow this is considered ethically worse than death. Therefore, suicide is not only morally permissible but also admirable if it's done for the sake of promoting compassion and righteousness (Lo, 1999) .
Similarly, Taoism believes that in the end, life negates itself, so death is viewed as a relief, and the victims of suicide may show this relief through death. The ancient Buddhist texts also include cases of suicide, where the Buddha himself accepted it at times. For example, the suicides of Vakkali and Channa were praised by the Buddha because their minds were desireless and they attained enlightenment at death (Koshiro, 1988) . 5 Similarly, another disciple named Godhika, who was believed to have slipped in and out of enlightenment and consciousness, and after six times, he committed suicide. While cautioning against suicide, the Buddha apparently blessed and praised Godhika's steadiness of mind and purpose, and declared that he attained nirvana (ineffable ultimate) to attain disinterested wisdom and compassion (Koshiro, 1988) .
TAIWAN'S SUICIDE DATA COLLECTION AND ANALYSIS
Data on Taiwan's suicide mortality were pooled from the archives of the Manpower Statistics, covering all villages, towns and cities between 1986 and 2007 (Taiwan National Statistics, 2008) . All mean values were presented as±1 standard deviation. The Pearson correlation was used to analyze the relationships among the economic growth (%), gross domestic product (GDP) per capita (USD), the standardized suicide rates (per 100,000), and unemployment rate (%) from 1986 to 2007. Sex differences of standardized suicide rates and unemployment rates from 1986 to 2007 were tested by paired student t-tests. The Pearson correlation was used to analyze the relationships among the sex-specific standardized suicide rates (per 100,000) and unemployment rate (%) of the gender. The analysis of variance (ANOVA) and regression was further used to analyze relationships between sex-specific unemployment rate (X) and the standardized suicide rates per 100,000 for males, or for females (Y). Besides, the regression analysis was used to test the relationships of the age-specific standardized suicide rate (Y) and the age-specific unemployment rate (X) between the age 15 to 64 each with 5 years apart, and 65 and above.
METHODS OF SUICIDE IN TAIWAN
Between 1986 and 1990, the most frequent method to commit suicide in Taiwan was by self-poisoning with the use of solid or liquid substances. However, hanging including strangulation and suffocation became Taiwan's leading method of suicide from 1991 to 2007. The relative frequencies of suicide by gas poisoning or gassing also increased rapidly (1.5 to 2.6 times) from 1996 to 2002, and it became Taiwan's second most popular method to commit suicide since 2004 (Figure 1) .
Overall, the most common method to commit suicide in Taiwan was by hanging (43.2%±6.6, n=22) followed by poisoning (33.3%±13.1, n=22), gassing (8.0%±11.4, n=22) and leaping from roof tops (6.3±3.7, n=22; Figure 1 ). When socially and economically distressed parents initiated family suicide across Taiwan, gassing was preferred as the cheapest way. Usually, the parents bought charcoal pack for USD 1 from the local market. After reaching home, they sealed all doors and windows, burned the charcoal to produce smoke, and the poisonous carbon monoxide gas filled the rooms slowly choking the entire family to death. Suicide by gas was more common between 2000 and 2007 when Chen Shui-bian was the President of Taiwan. When the DPP came to power under his leadership in 2000, economic problems emerged by way of closure of small businesses, relocation of local businesses overseas (mostly to mainland China), and the associated job losses. For example, Taiwanese firms invested USD 2.88 billion in the mainland China during the first five months in 2006, which was 46% higher than in 2005 (Nystedt, 2006) . The anti-China stance of Taiwan's government also contributed not only to the increased isolation of Taiwan in regional/international diplomatic activities but also to the loss of local business growth (Sutter, 2006) . Besides, serious cases of financial mismanagement and corruption surfaced during the DPP regime, implicating the President and his associates. But the subsequent general election brought back the KMT nationalists, led by Harvard-educated Ma Ying-jeou, to power, given that people in general had hopes that the KMT might revive the social, political and economic atmosphere. The optimism, however, was reflected in the decrease in the suicide rate (2.1 suicides per 100,000 population) and number of cases (from 4,406 to 3,933 deaths) from 2006 to 2007.
CAUSES OF SUICIDE IN TAIWAN
When Taiwan's population increased from 19.4 million in 1986 to 22.8 million in 2007, the GDP and income per capita also increased fourfold (Figure 2 ).
Taiwan's average economic growth was 6.29%±2.88 (n=22, range -2.17% -12.66%) between 1986 and 2007; the growth 142 FIGURE 1 Relative frequency of six major suicide options recorded between 1986 andwas in negative territory only in 2001, and the rest of the years above 3.5% (Figure 2) . The average GDP per capita during the study period was USD 11, 746±3,570 (range 3,974 -16,792) and the average income per capita was USD 10,686±3,146 (range 3,698 -15,037, Figure 2 ). Taiwan's economic growth was negatively correlated not only with GDP per capita (correlation coefficient=-0.664, p<0.001, Table 1 ) but also with unemployment rate (correlation coefficient=-0.611, p<0.001, Table  1 More specifically, the unemployment rate was positively associated with the standardized age-specific suicide rates (per 100,000) from 20 to 65 years of age (p<0.001, Figure 3 ), but not related to the younger age-group (below 20) and or older age--group (65 and above). The standardized suicide rates (per 100,000) were neither significantly correlated to Taiwan's economic growth, nor the GDP per capita (p>0.05) between 1986 and 2007 (Table 1) .
Our study also found significant differences between gender in unemployment rates (paired t-test, t=10.56, p<0.001) and in standardized suicide rates (paired t-test, t=3.63, p<0.01). Taiwan's average standardized suicide rate (per 100,000) for males was 13.9±4.4 (n=22) nearly 1.89 times of that of females (7.36±1.82). The average male unemployment rate was 3.01±1.46 (n=22) nearly 1.16 times of that of the female (2.58±0.98). Taiwan's standardized suicide rate was positively correlated with the unemployment rate in males (Pearson correlation coefficient 0.78, p<0.001, n=22) as well as in females (Pearson correlation coefficient=0.68, p<0.01, n=22). However, the unemployment rate explained 61.5% of the variance of male suicide rates (F1,20=31.98, p<0.001) as compared to 46.9% in females (F1,20=17.64, p<0.01). When the unemployment rate (X) increased to 1%, the standardized male suicide rate (Y1) was predictably increased to 2.38% (Y1=6.779 + 2.377 * X), which was nearly twice that of the female suicide rate (Y2, Y2=4.079 + 1.272 * X). The two major causes of unemployment were unfulfilled jobs and first-time job seeking 
FIGURE 3
Taiwan's unemployment rate (%) and age-specific suicide rates (per 100,000) between 1986 and to 2007 that accounted for nearly 62 to 73% of suicide causes before 1995 (Figure 4) . However, from 1996 onwards, job losses and closure of companies became the second leading cause of unemployment, and this category topped the rank from 2001 to 2004 (35-46%, Figure 4) . The first-time job seeking became the third cause of unemployment from 1996 to 2007.
A total of 3,933 deaths contributed to suicide in Taiwan during 2007 with an average of 10.7 suicides per day or one suicide every two hours (standardized suicide rate 14.7 suicides/100,000 people). Besides, suicide became the third leading cause of death among Taiwan's teenagers with 238 teens committing suicide in 2007 alone. In Taipei City for example, the number of suicides between the age group of 15 and 24 increased from 21 in 2006 to 25 in 2007. Poor academic performance, study pressure and peer relationship problems were among the common causes triggering the young towards suicide. Similarly, an unusual increase in the suicide rate of young people has been reported from rural south India (Aaron et al., 2004 ).
Taiwan's mounting suicide problems are catalyzed often by job pressure, unemployment, recession, and a lack of socio-economic support systems in the society. Our analysis supports this notion that successful suicides committed by people in Taiwan between the ages of 20 and 65 were positively correlated with the standardized age-specific suicide rates related to unemployment and job losses (per 100,000). Similarly, when South Korea faced a serious financial crisis resulting in numerous job losses and unemployment in 1997, a chilling 35% surge in suicide was reported, and suicide be- came South Korea's top killer for the first time in its history replacing traffic accidents (Watts, 1998) . Increasing joblessness and liquidation usually lower peoples' expectations towards their future financial security, leading in the end to higher suicide rates. This could explain why suicide rates are comparatively higher during periods of economic crises. It further supports the economic theory of suicide, which predicts that when the future expected income goes beyond sustainability, people will have higher chances to commit suicide (Hamermesh and Soss, 1974) .
SUICIDE PREVENTION MEASURES AND CONCLUSIONS
Taiwan's industrialized society rarely lets people bounce back from the perceived distress of socio-economic failure. Therefore the government of Taiwan must recognize suicide as a serious social health problem rather than an individual problem, and proactive measures must be put in place to prevent future incidents of suicide. Also, when it comes to reporting suicide, Taiwan's news media must realize their professional ethics and should refrain from glamorizing the suicide as a ritual phenomenon. Besides, the government of Taiwan must monitor internet sites and chat rooms that advertise suicide options with news bulletins and take immediate legal actions to punish the owners of such anti-social sites.
Taiwan can prevent suicide if timely attention is given to understanding the warning signs of depression. Young people must be carefully monitored and opportunities should be provided to relieve study and job-related pressures. Parents and family members must teach children the value of life and the meaning of death, especially if they show any signs of suicide. It is essential to set up more suicide prevention and intervention programs in schools, colleges and universities, as well as offices of corporations and governmental organizations. Suicide prevention must be taken up by each and every community member in the society to decelerate suicide rate in Taiwan. Also, urgent measure should be taken to restrict the use of charcoal and the user-friendliness of charcoal burning.
Government and non-government agencies involved in social work must play a leading role in the identification of high-risk groups, and then only effective financial and psychological interventions including counseling can be provided timely to reduce suicide across Taiwan. When people lose jobs or businesses abruptly, due to major government policy change, some opt for suicide. For example, when Taiwan allowed local firms to move operations overseas, many local people lost their jobs (BBC News, 2002) . Therefore, the corporate and government sectors involved in businesses must show corporate social responsibility by providing timely financial assis-tance to those who lose jobs and revenues, so that the affected could recover from the unexpected financial losses.
Taiwan has one of the highest levels of life expectancy in Asia, and it has eradicated infectious diseases such as the bubonic plague in 1948 , smallpox in 1955 , rabies in 1959 , malaria in 1965 , and polio in 2000 (Agoramoorthy and Hsu, 2006 . Taiwan became the first country in the world to implement the Hepatitis B immunization program. Taiwan also initiated active vaccination against Japanese encephalitis in 1969, measles in 1978, hepatitis B in 1984, rubella in 1986, hepatitis A in 1995, and influenza in 1998 . It is therefore time for Taiwan to take some serious steps to tackle the social health problem of suicide. We hope that Taiwan's experience and valuable lessons learnt from the health sector may contribute to the reduction of suicide in the near future.
NOTES
1 Suicide victims in Japan are known to make hydrogen-sulphide gas by mixing toilet cleaner with bath salts and this method claimed 60 lives in April 2008 alone -mostly young in their early 20s (McCurry, 2008) . The colorless and pungent gas does not dissipate easily thus risking the lives of bystanders and rescuers as well. Similarly, car exhaust gas suicides went up to 10% of all suicide cases reported in Denmark (Thomsen and Gregersen, 2006) .
